Symptomatic Improvement in Human Papillomavirus-Induced Epithelial Neoplasia by Specific Targeting of the CXCR4 Chemokine Receptor.
Human papillomavirus (HPV) infection is estimated to be the causal agent in 5% of all human cancers and is the leading cause of genital warts, which is the most common sexually transmitted viral disease. Currently, there are no medications to treat HPV infection, and therapeutic strategies primarily target HPV-related cancer rather than viral infection. HPV infection has severe effects on patients who display selective susceptibility to the virus in the context of primary immunodeficiencies, such as the warts, hypogammaglobulinemia, infections, and myelokathexis syndrome, which is caused by dysfunctions of CXCR4, the receptor for the CXCL12 chemokine. In this study we showed in a transgenic mouse model of HPV-induced epidermal neoplasia the beneficial effects of Cxcl12/Cxcr4 pathway blockade with the selective CXCR4 antagonist AMD3100. Daily treatment with AMD3100 for 28 days potently reduced the abnormal ear epidermal thickening in all mice. This effect was associated with reductions in keratinocyte hyperproliferation and immune cell infiltration, both of which are linked to neoplastic progression. Moreover, we observed the abnormal coordinate expression of Cxcl12 and p16INK4a (a surrogate marker of HPV-induced cancers) in dysplastic epidermal keratinocytes, which was inhibited by AMD3100 treatment. These results provide strong evidence for the therapeutic potential of CXCL12/CXCR4 pathway blockade in HPV-induced pathogenesis.